It is by now a well-established fact that the hippocamthese molecules in induction and maintenance of LTP is however still controversial. 13 pus is a structure of the brain which is of key importance for learning and memory. 1,2 On one hand it is Another molecule which has recently received attention 14, 15 since it seemed a promising candidate for a known that patients with damage to the hippocampus suffer from anterograde amnesia (they partly lose their retrograde messenger is brain-derived neurotrophic factor, also known as BDNF. This molecule belongs to ability to store new information). On the other hand the phenomenon of 'long-term potentiation' (LTP) has the neurotrophin family which consists of five members-NGF, BDNF, NT-3, NT 4/5 and NT-6. They all been observed in the hippocampus.
3 LTP can be induced by a variety of stimulation paradigms and it bind to the so-called low-affinity p75 receptor and in addition to more specific receptors, all members of the results in long-lasting changes in the connections between neurons which can persist from one hour to Trk family of tyrosine kinases. 16 Originally, neurotrophins and their receptors were known as key players several weeks (for review see eg Ref. 4). These longlasting changes of synaptic efficacy are speculated to during early development in controlling survival and differentiation of neurons. Yet, it has remained a be the cellular basis for information storage in the brain. Long-term synaptic changes occur when prepuzzle why, in the adult hippocampus and cerebral cortex, levels of neurotrophins and receptor expression and postsynaptic cells are active simultaneously. 5 Most researchers agree that calcium influx into the postsynremain relatively high and why they are regulated in a specific and activity-dependent manner. One possiaptic (activated) cell is essential for inducing LTP. 6, 7 The subsequent secondary processes within the cell as bility is that the neurotrophins are involved in processes underlying synaptic plasticity known to persist well as the processes underlying the final step achieving synaptic strengthening are much less clear. Is more into adulthood in hippocampal and cortical structures (see reviews [17] [18] [19] ). Especially BDNF attracted our attentransmitter released from the presynaptic cell as a consequence of LTP? Or is the same amount of transtion since it had recently been shown to have all the characteristics expected from a retrograde messenger mitter more effective because there is an increased number of receptors for the transmitter on the post-syninvolved in neuronal plasticity: (I) synthesis of BDNF is markedly increased in the postsynaptic cells after aptic cell? 8, 9 There is yet no clear answer to this question. One intriguing idea in the field however is the induction of LTP; 20, 21 (II) BDNF can be released locally from dendrites; 22 and (III) it can enhance release of concept of a retrograde messenger, a molecule manufactured in the dendrite of the postsynaptic cell, which neurotransmitter from the presynaptic cell; 23, 24 (IV) perhaps most importantly it had recently been flows back to the presynaptic cell and, in turn, brings about an increase in neurotransmitter release. A numshown by the laboratory of Erin Schuman at Caltech that bath application of small amounts of BDNF can ber of candidate molecules have recently been proposed as possible retrograde messengers. Among them indeed induce a phenomenon which strongly resembles LTP. 14 Moreover, experiments from the lablong and complicated molecules like arachidonic acid, 10 or two exceedingly simple molecules: nitric oratories of Carla Shatz (UC Berkeley) and Larry Katz (Duke University) using another standard paradigm for oxide (NO) and carbon monoxide (CO).
11,12 The role of synaptic plasticity, the development of ocular dominance columns in the mammalian visual cortex, demonstrated that BDNF and other neurotrophins seemed to play a pivotal role in controlling activity-dependent maintenance of LTP. Since BDNF is difficult to handle -it is a very sticky The last few years have radically changed our view of the roles that neurotrophins play in development as molecule and its concentration in the brain is very low -we decided to examine BDNF's role in LTP by well as in the adult brain. 36 Here we have touched upon some of the evidence that neurotrophins might studying animals that lack BDNF. To this end we turned to transgenic 'knock-out' animals. In such an also play a key role in certain forms of synaptic plasticity. One of the attractive aspects about the notion approach some of the mice obtained have the BDNF gene deleted on both chromosomes (homozygous of neurotrophins being involved in modifying synaptic strength is that these molecules would provide a natumice), others retain one functional gene and thus continue to make 50% of normal BDNF-mRNA ral link between the functional strengthening of synapses and the anatomical changes that always (heterozygous mice). After testing a number of important pharmacological, anatomical and morphoaccompany these functional changes. It would indeed be exciting if these molecules provided the missing logical parameters and verifying that these were normal even in the knock-out animals, we tested whether link for explaining this observation which seems so fundamental for all forms of activity-dependent synap-LTP was affected in animals that produced no (or only half the levels of) BDNF. There was a drastic impairtic plasticity. ment of LTP; successful induction of LTP was reduced from 90% in wildtype mice to less than 30% in mutant M Korte and T Bonhoeffer animals. 27 And not only the success rate of LTP, but Max-Planck Institute for Psychiatry also the magnitude of LTP was markedly reduced in Neurophysiology, Am Klopferspitz 18A homo-and heterozygous BDNF-mutant mice. 27, 28 D-82152 Munich-Martinsried, Germany As mentioned above, it is known that BDNF plays a key role in many processes during development.
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Therefore one has to be concerned that the effects reported above are not caused by a genuine involve- occurs 4-6 hours before the induction of LTP these
